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VALVE STRUCTURE WITH BUILI-IN VALVE
SEAT OF PRE-ACTION WARNING VALVE

TECHNICAL FIELD

This application relates to the related field of fire demand
valves, and 1n particular, to a valve structure with a built-in
valve seat of a pre-action warning valve.

BACKGROUND

With the progress of fire protection technologies, relevant
requirements for fire demand valves are increasingly raised.
A valve illustrated 1n the patent CN2013520937247.6 sub-
stantially includes a valve body, probes of various functions,
a membrane clack, and a spring for pressing the membrane
clack onto a water inlet to seal the water inlet. However, 1in
different scenarios, requirements for fire protection valves
are all different. For example, 1n special places such as a
library or an archives room, warning needs to be given when
a fire 1s found by equipment. A pre-action apparatus required
for warning 1s relatively complex and high in production
costs, and includes a plurality of detectors and a special
controller such as a valve. Therefore, a pre-action valve that
1s simple 1n structure, reliable 1n performance, and low 1n
construction costs 1s needed on the market to meet devel-
opment requirements.

SUMMARY

To overcome the defect in the related art, a first objective
of the present invention 1s to provide a valve structure with
a built-in valve seat of a pre-action warning valve. Early
warning water flow through-holes are provided in the valve
seat, and also opening and closing of the through-holes are
collectively controlled by a membrane clack for controlling
water flow, so that in case of fire, the membrane clack 1is
opened, the early warning water tlow through-holes are also
opened, water tlow 1s guided 1n, and warning 1s given. The
solution provided in the present invention has the advan-
tages of being simple, reliable, and low 1n manufacturing
COsts.

The objective of the present invention may be imple-
mented by using the following technical solution.

A valve structure with a built-in valve seat of a pre-action
alarm valve includes: a valve body, a valve cap, a valve seat,
and a membrane clack; where

an accommodating cavity 1s provided in the valve body,
and the accommodating cavity includes a water inlet, a water
outlet, and a water flow through-hole for communicating the
water inlet with the water outlet; the valve seat 1s embedded
in the water flow through-hole; and an early warning chan-
nel 1s provided on the valve body;

the membrane clack 1s disposed in the accommodating
cavity and configured to control opening and closing of the
water flow through-hole;

a seal ring 1s disposed at the bottom of the membrane
clack, and the seal ring abuts against the valve seat to form
sealing to close the water flow through-hole; or the seal ring
1s separated from the valve seat to open the water flow
through-hole;

an upper surface of the valve seat 1s a sealing surface;
carly warning water flow through-holes are provided 1n the
valve seat; and one opening of the early warning water flow
through-hole 1s provided on the sealing surface of the valve
seat, and the other opening thereof communicates with the
carly warning channel.
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2

Preferably, a first annular groove 1s provided on the
sealing surface, and the early warning water flow through-
holes communicate with the first annular groove.

Preferably, a second annular groove 1s provided on a side
surface of the valve seat, and the second annular groove
separately communicates with the early warning water flow
through-holes and the early warning channel.

Preferably, a third annular groove 1s provided on a side
surface of the valve seat, and the third annular groove 1s
configured to install a sealing ring.

Preferably, an early warning sleeve 1s disposed in the
carly warning channel.

Preferably, a fourth annular groove for installing a sealing
ring 1s provided on a lower surface of an outer edge of the
valve seat, so that the side surface of the valve seat and the
lower surface of the outer edge of the valve seat abut against
the valve body to form sealing, thereby enabling the second
annular groove and the valve body to form a sealed channel.

Preferably, the early warning channel communicates with
a warning bell.

Preferably, several early warning water flow through-
holes are provided; and one end of each early warning water
flow through-hole commumicates with the first annular
groove, and the other end thereol communicates with the
second annular groove.

Compared with the prior art, the present invention has the
beneficial effects as follows.

An early warning water flow through-hole 1s provided 1n
the valve seat, and also opening and closing of the through-
hole are collectively controlled by a membrane clack for
controlling water flow, so that 1n case of fire, the membrane
clack 1s opened, the early warming water flow through-hole
1s also opened, water flow 1s guided in, and pre-action
warning 1s given. The solution provided in the present
invention has the advantages of being simple, reliable, and
low 1n manufacturing costs.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a schematic structural diagram of a valve;

FIG. 2 1s a cross-sectional view of a valve 1 a closed
state;

FIG. 3 1s a cross-sectional view of a valve 1n an open state;

FIG. 4 1s a schematic structural diagram of a valve seat;

FIG. 5 1s a cross-sectional view of a valve seat;

FIG. 6 1s a schematic structural diagram of a valve;

FI1G. 7 1s a cross-sectional view of a valve; and

FIG. 8 1s an enlarged view of an area C 1in FIG. 7.

In the figures: 1. Membrane clack; 10. Water inlet; 13.
Seal ring; 2. Valve body; 20. Water outlet; 22. Early warning,
channel; 221. Early warning sleeve; 23. Water flow through-
hole; 3. Valve cap; 30. Control cavity; 4. Valve seat; 41.
Early warning water flow through-hole; 42. First annular
groove;, 43. Second annular groove; 44. Third annular
groove; 45. Fourth annular groove; 46. Sealing ring; and 5.
Warning bell.

DESCRIPTION OF EMBODIMENTS

To make the present immvention easy to understand, the
following will more comprehensively describe the present
invention with reference to the relevant accompanying
drawings. The exemplary embodiments of the present inven-
tion are given 1n the accompanying drawings. However, the
present invention can be acquired in many different ways,
but not to be limited to the embodiments as described herein.
On the contrary, these embodiments are provided such that
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the content disclosed by the present invention can be more
thoroughly and comprehensively understood.

It should be noted that when one element 1s, as stated,
“fixed to” another element, 1t can be directly on the another
element, or there can be an element 1n between. When one
clement 1s deemed as being “connected to” another element,
it can be directly connected to the another element, or there
can be an element 1n between. The terms “vertical”, “hori-
zontal”, “left”, “right” and other similar expressions as used
herein are for illustration only.

Unless otherwise defined, all technical and scientific
terms as used herein have the same meanings as those
usually understood by a person skilled in the art of the
present invention. The terms used in the specification of the
present invention herein are for description of the particular
embodiments only and are not intended to limit the present
invention. The term “and/or” as used herein includes any or
all combinations of one or more relevant listed items.

Embodiment 1

As shown 1n FIG. 1 to FIG. 3, a valve structure includes
a valve body 2, a valve cap 3, and a membrane clack 1. The
membrane clack 1 1s installed 1n a cavity of the valve body
2, and a membrane of the membrane clack 1 1s clamped
between the valve cap 3 and the valve body 2, so that a
control cavity 30 i1s formed between the membrane clack 1
and the valve cap 3. For a spring for pushing the membrane
clack 1 to move, a belleville spring may be installed on the
membrane clack 1, or a spiral spring may be installed
between the membrane clack 1 and the valve cap 3, so that
a water inlet 10 and a water outlet 20 are separated by the
membrane clack 1. A working principle of this embodiment
includes: When water 1s 1mnjected into the control cavity 30
and the water inlet 10, under the action of water pressure and
also due to pressure of the spring on the membrane clack 1,
the membrane clack 1 1s closed; when water pressure 1s less
than elastic force of the spring, a closing function may be
completed by the spring alone; and when a fire 1s on, the
water outlet 20 relieves pressure, since the control cavity 30
communicates with the water outlet 20, water pressure of the
control cavity 30 drops, the water inlet 10 and the water

outlet 20 form a pressure diflerence, and under the action of

water pressure, the membrane clack 1 1s flushed open, so that
water tlows through the water tlow through-hole 23 to the
water outlet 20 from the water inlet 10 to implement water
passing.

Embodiment 2

As shown 1n FIG. 1 to FIG. 8, a valve structure with a
built-in valve seat of a pre-action alarm valve includes: a
valve body 2, a valve cap 3, a valve seat 4, and a membrane
clack 1; where

an accommodating cavity 1s provided 1n the valve body 2,
and the accommodating cavity includes a water inlet 10, a
water outlet 20, and a water flow through-hole 23 ifor
communicating the water inlet 10 with the water outlet 20;
the valve seat 4 1s embedded 1n the water flow through-hole
23; and an early warning channel 22 1s provided on the valve
body 2;

the membrane clack 1 1s disposed in the accommodating
cavity and configured to control opening and closing of the
water tlow through-hole 23;

a seal ring 13 1s disposed at the bottom of the membrane
clack 1, and the seal ring 13 abuts against the valve seat 4
to form sealing to close the water tlow through-hole 23; or
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the seal ring 13 1s separated from the valve seat 4 to open the
water flow through-hole 23; and

an upper surface of the valve seat 4 1s a sealing surface,
namely an abutting surface against the seal ring 13; early
warning water flow through-holes 41 are provided in the
valve seat 4; and one opening of the early warning water
flow through-hole 41 1s provided on the sealing surface of
the valve seat 4, and the other opening thereol communi-
cates with the early warning channel 22. In this embodiment,
the valve and the valve in Embodiment 1 have a same
operating mechanism, specifically except that in the case of
opening the membrane clack 1, the openings of the early
warning water flow through-holes 41 are provided on the
sealing surface, so that the early warning water flow
through-holes 41 can be opened when the membrane clack
1 1s opened, and 1n this case, the early warning channel that
communicates with the early warning water flow through-
holes 41 may acquire water tlow or water pressure to arouse
warning, so as to implement a pre-action warning function.

In an 1mplementation, a first annular groove 42 1s pro-
vided on the sealing surface, and the early warning water
flow through-holes 41 communicate with the first annular
groove 42. A second annular groove 43 1s provided on a side
surface of the valve seat 4, and the second annular groove 43
separately communicates with the early warning water tlow
through-holes 41 and the early warning channel 22. Several
carly warning water flow through-holes 41 are provided; and
one end of each early warning water flow through-hole 41
communicates with the first annular groove 42, and the other
end thereol communicates with the second annular groove
43. With arrangement of the first annular groove 42 and the
multiple early warning water tflow through-holes 41, sealing
1s easier. With arrangement of the second annular groove 43
that 1s configured to collect water tlow flowing into each
carly warning water tlow through-hole 41, volume and water
pressure of the water flow are ensured. Also, with arrange-
ment of the second annular groove 43, the early warning
water flow through-holes 41 1n the valve seat 4 more
conveniently communicate with the early warning channel
22, specific aligned installation 1s not needed, and 1installa-
tion difficulty 1s reduced.

In an implementation, a third annular groove 44 1s pro-
vided on a side surface of the valve seat 4, and the third
annular groove 44 1s configured to 1nstall a sealing ring 46.
An early warning sleeve 221 1s disposed 1n the early warning
channel 22. When the sleeve 221 made of non-rust material
such as stainless steel 1s used, 1t can be avoided that an
interior ol a hole gets rusted due to difliculty in rust
prevention, or gets blocked by rust. A fourth annular groove
45 for installing a sealing ring 46 i1s provided on a lower
surface of an outer edge of the valve seat 4, so that the side
surface of the valve seat 4 and the lower surface of the outer
edge of the valve seat 4 abut against the valve body 2 to form
sealing, thereby enabling the second annular groove 43 and
the valve body 2 to form a sealed channel. The early warning
channel communicates with a warning bell 5 so as to give
rapid warning, or may communicate with another warning
apparatus such as a water flow detector so as to give
warning.

Skilled persons 1n the art can make various other corre-

sponding changes and modifications according to the tech-
nical solutions and concept described above, and all such
changes and modifications should fall within the protection
scope of the claims of the present invention.
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What 1s claimed 1s:

1. A valve structure with a built-in valve seat of a
pre-action warning valve, comprising: a valve body, a valve
cap, a valve seat, and a membrane clack; wherein

an accommodating cavity 1s provided in the valve body,
and the accommodating cavity includes a water 1nlet, a
water outlet, and a water flow through-hole for com-
municating the water inlet with the water outlet; the
valve seat 1s embedded in the water flow through-hole;
and an early warning channel 1s provided on the valve
body;

the membrane clack i1s disposed in the accommodating
cavity and configured to control opening and closing of
the water flow through-hole;

a seal ring 1s disposed at the bottom of the membrane
clack, and the seal ring abuts against the valve seat to
form sealing to close the water flow through-hole; or
the seal ring 1s separated from the valve seat to open the
water tlow through-hole;

an upper surface of the valve seat 1s a sealing surface;
carly warning water flow through-holes are provided 1n
the valve seat; and one opening of the early warning
water tlow through hole through-holes 1s provided on
the sealing surface of the valve seat, and the other
opening thereol communicates with the early warning
channel;

wherein a first annular groove 1s provided on the sealing
surface, and the early warning water flow through-
holes communicate with the first annular groove;

wherein a second annular groove 1s provided on a side
surface of the valve seat, and the second annular groove
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separately communicates with the early warning water
flow through-holes and the early warning channel;
wherein a fourth annular groove located above the second
annular groove for installing a sealing ring 1s provided
on a lower surface of an outer edge of the valve seat,
so that the side surface of the valve seat and the lower

surface of the outer edge of the valve seat abut against
the valve body to form sealing, thereby enabling the
second annular groove and the valve body to form a
sealed channel.

2. The valve structure with a built-in valve seat of a
pre-action warning valve according to claam 1, wherein a
third annular groove 1s provided on a side surface of the
valve seat, and the third annular groove 1s configured to
install a sealing ring.

3. The valve structure with a built-in valve seat of a
pre-action warning valve according to claim 1, wherein an
carly warning sleeve 1s disposed i1n the early warning
channel.

4. The valve structure with a built-in valve seat of a
pre-action warning valve according to claim 1, wherein the
carly warning channel communicates with a warning bell.

5. The valve structure with a built-in valve seat of a
pre-action warning valve according to claam 1, wherein a
plurality of early warming water flow through-holes are
provided; and one end of each early warning water flow
through-hole communicates with the first annular groove,
and the other end thereof communicates with the second
annular groove.
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